All journeys begin with a hunch or a desire to go somewhere. Our institution began its journey with the goal of improving medication administration processes. This recommendation was initiated from the work of both our Pharmacy and Therapeutics Committee and Patient Safety Committee. These multidisciplinary committees look at unusual occurrences and analyze them according to categories. After occurrences are categorized, there is an evaluation process to determine root causes of unusual occurrences. These committees also provide suggestions toward improving processes through system redesign, education, or individual counseling. There is an assumption that a voluntary reporting system, such as the one our institution has in place, captures only a small percentage of actual unusual occurrences. Another observation that Key Points:
• Emphasize planning from system selection through evaluation and maintenance. • Have active staff nurse participation. • Use multidisciplinary steering committee.
played into the decision to improve medication administration processes is the increasing complexity of medications and patient acuity. [1] [2] [3] Therefore, the recommendation to move toward a system that prevents medication errors at the point of administration became an institutional goal.
Before undertaking bar coding, the hospital investigated several options and new technologies, but efforts were not always well received. For example, physician order entry did not work out; at that time, the computer system was not easy for physicians to navigate. It was time consuming, and there were multiple fail points. There was poor buy-in from busy resident physicians. However, as a committee, Pharmacy and Therapeutics was committed not only to making medication administration methods as safe as possible for patients but also to reducing the number of errors that actually reach the patient. At the same time, the governing Board of Directors put forth the goal for hospital operations to improve patient safety. Multiple avenues converged and bar coding became an institutional goal. This decision was based on the increasing reports in the literature that bar code technology enhances the performance of medication administration. 1,2 A clearly legible electronic medication administration record is part of the patient care record, and reports are available for warning/process improvement strategies. The success of this goal required commitment from top administrators, pharmacy, nursing, information management, and biomedical engineering. By the time the project was completed, the solicitation of cooperation and support extended even to loading dock personnel, who were responsible for delivery of equipment.
WHAT IS POINT-OF-ADMINISTRATION TECHNOLOGY?
Point-of-administration technology, or medication bar coding, is a technology that assists in ensuring the five rights to medication administration: (1) right patient, (2) right medication, (3) right dose, (4) right route, and (5) right frequency and time. The nurse is required to scan a name badge and enter a secure password on a stationary or mobile computer to gain access to the patient-specific medication administration record. The patient's medication profile, which has been entered, checked, and approved through the pharmacy computer system, appears. The nurse scans the bar code on the medication. The application verifies the right drug, route, dose, frequency, and time; it also provides some decision support on contraindications by sending alerts.
IMPLEMENTATION BEGINS WITH PREPARATION
Real estate agents advise house hunters to focus on "location, location, location," and in the computer industry, the saying goes, "garbage in, garbage out." On our journey toward implementing this new application and work process, we began with "preparation, preparation, preparation." This preimplementation work ensured a smooth go-live process, with minimal disturbance of patient care. Preparation for implementation and the prevention of "garbage in" were initiated by leadership who sought organization-wide support and active nurse involvement at all stages. Accomplishing organizational support took the form of oversight by a steering committee composed of representation from information management, pharmacy, nursing, and hospital administration (chief financial officer, chief nurse executive, and chief information officer).
The steering committee was actively involved in oversight and in smoothing out roadblocks for the project. One of the first tasks was system selection, and the committee defined the criteria to be met by any bar code vendor and sent a request for proposals out to vendors. Based on responses to the query, four vendors were invited to display their products on campus.
The next step to system selection involved bringing the vendors on-site and making sure to involve the persons who would do the bar coding (pharmacists, nurses, and respiratory therapists) for input and evaluation. Careful planning was required to make vendor visits and demonstrations convenient both in location and in timing for staff to attend, so that they could be actively involved in the evaluations of different systems. The location chosen was just off the employee cafeteria, which was easily accessible for the different shifts and different disciplines. As an incentive and expression of appreciation, light refreshment was offered as a bonus for participation in evaluation activities. Small tokens of incentive are critical; it sends a message that staff time and input are essential to the selection process. Whenever possible, implementation projects should budget for these expressions of appreciation for staff participation.
On-site demonstrations narrowed the field to two vendors. After making reference calls to query similar institutions about vendor performance, site visits were planned. Representatives from pharmacy, information management, and nursing attended. At the conclusion of this process, a multidisciplinary committee from information management, administration, nursing, and pharmacy reviewed the initial criteria from the proposal, along with information from the site visit, and made a final decision.
It must be noted that the selection process was time consuming and involved considerable planning, and it was not easy for staff to arrive at a consensus; however, when members of the selection task force left the table, everyone supported the decision, believing that it would improve patient safety.
After system selection and contract execution, preparations for embarking on bar coding began. Designing the workflow and the application to fit patients' needs acted as a litmus test of the commitment of all parties to a workable process occurring within the specifications and limitations of the application.
PROCESS DESIGN: PROVIDING AN OVERALL SYSTEM FOR COMMUNICATION
The installation experts from the vendor and inhouse clinical experts provided the direction for the design phase of the implementation. Other hospitals' experiences also served as valuable benchmarks for ideas and suggestions for what might and might not work. However, probably one of the most valuable lessons during this phase of implementation was the realization that vendors cannot redesign their systems for a particular institution. During this part of the journey, the project is like climbing a mountain, and implementation can slow down or derail entirely, unless team members are committed to pulling part of the weight. Thus, the two mantra points focused on by design teams included "Plan-Do-Study-Act" and "communicate-communicate-communicate." Even when we thought that enough information was provided, it was useful to communicate more. Even at times when the going was slow, we found that the time it took to understand and work through processes eventually resulted in progress.
Another difficult part of the design phase of the implementation was that time frames required prompt decision making and action. Although meeting deadlines required effort, time boundaries can be a blessing in disguise; projects involved in ceaseless planning can result in a cesspool of project immobility. In our organization, a phased implementation helped us keep to task and cope with the many unknowns. The application was designed for a housewide implementation with everyone at the table, but the implementation proceeded from one medicalsurgical area to a critical care area and, step by step, throughout the institution. This helped propel the team forward. Also, immobility was avoided, and the entire project seemed more manageable when packaged in this manner.
EASING THE BUMPS THROUGH SETTING UP PILOTS
A journey into new territory often has bumps, surprises, and a few turns down side streets. To minimize these, we conducted a pilot implementation in two stages. Stage 1 consisted of bringing the application to a 23-bed children's medical unit. This unit had experience with trying new things, had a stable staff, and had strong nursing leadership and a physician champion who assisted in paving the way. The second pilot was a 34-bed neonatal intensive care unit. This second pilot unit was planned to test the application's handling of medication drips and complex medication regimes. The staff, pharmacy, nursing, and unit leadership on the neonatal intensive care unit were willing to devote resources to learning, teaching, and adapting the application to care for the complex neonatal patient. A clinical nurse specialist from the neonatal unit was instrumental not only in teaching staff but also in an advisory/problemsolving capacity.
HARDWARE SELECTION, PLANNING, AND PROCUREMENT
Planning the right tool for the job, selecting the right hardware, and procuring are of paramount importance before undertaking a journey into point-of-administration technology. A process of staff input, benchmarking with other institutions, and cost analysis was developed. One of the nagging questions that still haunts our institution is the quantity and storage of devices and accommodating the large number of pediatric patients who require isolation. A device for bar coding may be a mobile computer on a cart or a handheld device. Computers, mice, stands, and scanners were all part of the hardware planning. Our goal was to have an institutional standard, which can be tricky, especially since some departments preferred certain devices such as track ball mice, whereas others did not. No decision would fit all needs.
It is not uncommon for vendors to recommend a device per staff in a quantity that accommodates the largest number of staff on a shift. Our pilots provided some experience in this decision making and, as a guideline, our institution stuck with this standard. However, if resources and room size were not an issue, a device in every room and an adjunct handheld device for travel would most likely be the best of breed approach for bar coding. An objection to devices in every room might be that in the acute care setting, the bed space surroundings are owned by patients and should be respected by the nurse. People are sensitive to charting and placing information in the patient's space. Also, many nurses like to chart in a seated position. However, the opportunities for patient-family teaching and the convenience of bedside charting might change some of these perceptions.
Some institutions run a vendor fair to assist with hardware selection. In retrospect, this probably would have been helpful to us. Our institution used the experience of other institutions successfully using bar coding as a benchmark, and our decisions relied heavily upon this. We also brought some samples of different hardware configurations for staff to view and try out. One of the truths about hardware, as with much of the computer industry, is that once a purchase is made, the existing technology has already evolved, and the purchase has become outdated. It is hoped that one day our existing computers on wheels will become outdated. The size of the computers on wheels is workable, and the carts do have what our institution has affectionately called a four-wheel drive; however, it can be a time-consuming challenge during off-shifts to navigate the hardware through semiprivate rooms quietly and efficiently. This is another reason to look at technology at every bedside whenever possible.
Hardware must be durable. It must be able to endure bumping, dropping, and the rigors of a clinical environment. A wise move is to solicit extensive nurse testing. Bring up a sample computer or handheld device. Do the scanners survive multiple drop tests? Is the setup rugged? Does the computer cart have a smooth turning radius? Does it fit between beds? Will the setup allow for easy cleaning between patients? There is no perfect hardware solution. The important part is to make an informed choice and take the time to solicit input and testing from the persons who will use the system before making a final decision.
Other aspects to keep in mind with hardware planning are delivery dates and in-house assembly, testing, and distribution of hardware. These are critical points that need nursing involvement. In our experience, it is best to allow plenty of time to order equipment; it is not unusual for companies to need 9 to 12 weeks' lead time. Institutions must also have some idea where to store equipment once it is on-site and assembled. Time is also needed for testing. We were still assembling the last remnants of our equipment the day of mock live for our pilot unit, which did not allow us to test each device thoroughly. It would have been best to allow the staff who would use the equipment time to deploy and test devices thoroughly prior to any mock live/go-live. Units need to plan resources for this leg of the journey. This important point centers on the fact that equipment needs to work on the spot, even for a pilot status. When equipment does not function up to expectations, even the slightest problem diminishes staff trust. It also decreases tolerance to roll with the punches of changing workflow.
DESIGN TEAMS
Design teams provide a method to obtain input for customizing an application to institutional needs. One size does not always fit all, and modifications must take place for a smoothly functioning process that works with the idiosyncrasies unique to an institution and the care required by its patient populations. Design teams plan for implementation from the point of patient admission through discharge. If there are potential pitfalls with organizations' processes that may interfere with medication administration, this should be identified and handled before bar coding goes live. For example, in our institution, children were ID-banded with a certain type of band, and when the design team examined the process in detail, it was decided to change to a different brand to accommodate the bar coding system. The band solution is not a panacea, but the end result works. The ideal solution would take into account children's different sizes, the ease of placing a band on a patient, and the patient's comfort with the fit. We may achieve that in the future-or we may use biological identifiers. With our experience in implementing change, we are ready to keep on top of any new options and technologies that develop.
Design teams, by their nature, require a team approach. Our design team had pharmacy representatives, a nursing representative from each nursing unit, and a representative from information management. It was a lighthearted joke in our meetings that we needed a strong marriage to operationalize, and at times, marriage counseling was needed to keep our journey centered. The ideal that kept the design team on track was its overall focus on patient safety and a specific goal to improve medication administration. Key decisions included processes for allergies warnings, standardized hospital time frame for delivery of medications, warning decisions, cosignature requirements, and what was considered late and what was considered early. When possible, we imple-mented institutional changes (eg, the ID band change) prior to our pilot test to achieve incremental levels of change. Other points of decision included processes surrounding patients' own mediations, communications grids, and downtime procedures. Each of these topics probably involved at least two or three revisions, and it would behoove an institution to develop a process of evaluating whether the design team's decisions should change after the system is up, stable, and running for a while, or to borrow an old saying, "until the bugs are out."
EDUCATION
Education presents itself as commodity and opportunity. The super user approach is well established within the computer and healthcare realms. Having a welltrained core of experts in a practice area is an investment worth its weight in gold. The number and concentration of experts and a process that ensures comprehensive coverage of experts for all areas and all shifts are important issues for institutions to consider. Partnering with an institution's leadership provides valuable assistance in ensuring adequate coverage. Materials for, and training of, super users provide a focal point of decision making. One way to approach the preparation of super users is a requirement that these experts be assigned to teach their peers the application and process. This helps reinforce the material and prepares these experts to assert their roles in a useful manner during the first days of go-live. The trick to this strategy is consistency of classes for the rest of the staff, which provides teaching experience for super users; many only have the opportunity to teach once or twice. Consistency may be assured by pairing a super user new to teaching with a veteran who assists and keeps the class on target.
Another educational issue is reference materials for individuals. Practitioners in our institution seem to like one-page keypoint tips placed in strategic places. These one-page tips cover the basics, but the development and distribution of more extensive modules and packets of policies/procedures for detailed reference should occur as needed.
GO-LIVE OR HOW TO SURVIVE TRAVEL FATIGUE
Although we thought we had anticipated and planned for everything, during the staged approach, we learned to keep in mind the old adage: "be ready for the unexpected." With successful implementations on the pilot unit and a critical care area, the organization was ready to apply the technology in four more acute care areas and one inpatient psychiatry area. We were ready to enjoy the scenery and were prepared to learn from our new territory. However, surprises continued to occur; although both printing and connectivity were tested 1 week prior to go-live and the test went well, during the week of golive, problems arose. The ability to take things in stride, a sense of humor, and problem-solving skills were important tools that made the journey easier for everyone involved. In retrospect, we learned that extra resources to assist practitioners and information management specialists are needed even in the final moments of a staged implementation. Always have an itinerary even if other areas have previously traveled the path.
Another unexpected issue arose in the first weeks of the implementation of the acute care units. Scanners started to malfunction because of bent USB ports. Patient rooms had little work space, especially at night when parents slept at the bedsides. After pulling the wireless cart into a patient's room, nurses were tugging on the scanners to reach ID bracelets, and the force involved bent the USB port. Fortunately, we had ordered extra scanners, so damaged equipment was quickly replaced. Ultimately, plastic ties wrapping the scanner cord to the computer's serial cable provided more stability, and since then, no scanners have been lost in this way.
These problems did not occur during previous stages of implementation in other units because patient rooms there had more space around beds. In the critical care unit, there was a computer within easy reach of all bed spaces.
Another side road that came up frequently during the journey were application navigation issues. An example of a problem encountered was an intermittent failure by some staff to remember some functions of the application; this resulted in an early warning that further action would result in "stealing a medication dose." This was addressed in weekly Bar Code Updates, which included hardware tips, that were placed on each one of the bar code computers and at all the nurses' stations.
Another method for mapping out side roads was our ongoing round table meetings and fine-tuning. Once the destination is achieved, it is wise to plan for continued process modifications, ongoing maintenance, problem solving, and fine-tuning of educational plans.
To address fine-tuning needs, regular meetings with nursing and pharmacy continue to tackle issues regarding the system. Staff representatives attending these meetings disseminate information to their respective units/areas. This committee reports to the hospital Nursing Practice Council and will continue to address practice issues and changes within the system.
The last leg of the journey is evaluation, and our institution evaluated the system through systemgenerated reports. This was important because report generation was a prime reason identified by our phar-macy and therapeutics committee for moving toward bar coding. Opportunities for learning abound from the system-generated reports; we are swimming in data. In the initial selection of a system, it is helpful to have an idea of what is possible, and as the system is designed, it is ideal to keep the destination of reporting in mind. The initial challenge to managing reportgenerated data is to identify the appropriate persons from different areas and disciplines to run the reports. Training on how to interpret and integrate reports into area/unit/discipline workflow should be designed into implementation. When the system is live, a focus on working on one aspect of medication administration is helpful; otherwise, it may seem overwhelming. In our case, some areas focus on cosignatures, other areas on their compliance with scanning, one on moving toward standardized times, and one on educating the nurses about how to affect the timing of medication.
We have learned many things on our journey. The most important lesson is that it takes a commitment of many to bring success to a major workflow change. Systems such as bar coding are part of larger culture changes that focus on improving patient safety through the incorporation of human factors as opposed to assigning blame. [4] [5] Creating safe processes empowers and requires collaborative efforts based on the expertise of multiple disciplines and participants. The net outcome is satisfaction in achieving the goal of improving patient safety at the point of care. may vary. This phase includes not only the wiring and installation of hardware, but a facility visit by the team responsible for the implementation. At this visit, a workflow assessment and an executive briefing are performed. It is crucial that facility leadership be involved in all matters related to the implementation, including working through the impact the changes will have on physicians and other facility external customers. The decision to proceed with implementation is based on milestones being met during preimplementation.
COMPONENTS OF AN EFFECTIVE FACILITY VISIT
A preimplementation facility visit permits the implementation team to provide and obtain valuable information prior to the EMR implementation. It allows staff at the facility to reflect on their current documentation habits, their tolerance for change, and facilitates managing staff expectations. The visit also provides an opportunity for the users to obtain a clear understanding of what the system can and cannot do.
A detailed examination of current information processes is performed. Although a good EMR will not dictate treatment or rigid workflow processes, neither will it exactly mimic the existing operations. Because departments differ, the implementation process will vary from department to department and needs to be tailored to fit each situation. There will be a shift in workflow, but if these changes are implemented in an incremental fashion in the weeks prior to the EMR implementation, clinical buy-in of the EMR is enhanced. For example, in nursing we ask staff to standardize med times and change measurement of I&O times to a time prior to midnight.
QUESTIONNAIRES
To assist the preimplementation visit, a questionnaire soliciting information about the current workflow is developed for each department in the facility. These are distributed to all staff on all shifts by the appropriate department manager. Table 1 is an example questionnaire for the nursing department. The implementation project manager analyzes the results and uses this information to plan the facility visit and implementation. Common themes and how we use the information in the implementation process include the following:
• What are the "essential processes" for your department? In nursing this would include such things as assessments, medication administration, and wound care. This information is used to customize the training plan and implementation to meet the essential processes of the department.
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The Benefits of a Preimplementation Phase in Electronic Medical Record Implementation Project
Ronelle Brumleve, BSN, RN, BC
Implementing an electronic medical record (EMR) is a significant project involving a large expenditure of staff time and resources. Healthcare facilities cannot afford to experience lack of acceptance and delayed implementation due to misconceptions or other barriers-real or perceived. One of the most vital components of implementation is the "preimplementation" phase of the project. Not recognizing issues prior to implementation may cause the technology to be blamed for documentation or workflow problems that are actually operational or process issues. This article discusses the benefits as well as the steps used at Kindred Healthcare in a preimplementation phase. Kindred Healthcare is a long-term acute care healthcare organization that operates 80 hospitals nationally, 60 of which currently use a proprietary EMR in the inpatient setting.
At Kindred Healthcare, the preimplementation phase occurs approximately 4 weeks prior to the 8-to 10-week implementation of the EMR. Vendors or other organizations may use another name for this phase and its timing 
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Key Points:
• Preimplementation phase can positively impact the implementation of an EMR • Areas of risk and a mitigation plan are established • Staff understanding of the difference between EMR problems and workflow/ process problems is facilitated
